Irradiation-induced translocation of p53 to mitochondria in the absence of apoptosis.
The tumor suppressor protein p53 promotes apoptosis in response to death stimuli by transactivation of target genes and by transcription-independent mechanisms. Recently, it was shown that during apoptosis p53 can specifically translocate to mitochondria, where it physically interacts with and inactivates prosurvival Bcl-2 proteins. In the present study, we therefore investigated the role of mitochondrial translocation of p53 for the stress response of tumor cells. In various cell lines, DNA damage induced by either ionizing irradiation or topoisomerase inhibitors triggered a robust translocation of a fraction of p53 to mitochondria to a similar extent. Nevertheless, the cells succumbed to apoptosis only in response to topoisomerase inhibitors, but remained resistant to apoptosis induced by ionizing radiation. Irradiated cells became senescent, although irradiation triggered a functional p53 response and induced expression of p21, Bax, and Puma. Interestingly, even the targeted expression of p53 to mitochondria was insufficient to launch apoptosis, whereas overexpression of wild-type p53 induced Bax activation and apoptotic alterations. Together, these results suggest that, in contrast to previous reports, mitochondrial translocation of p53 does not per se lead to cell death and that this might constitute a mechanism that contributes to the resistance of tumor cells to ionizing radiation-induced apoptosis.